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RESUMEN 
La Gran Depresión del Caribe colombiano ubicada en la macrocuenca Magdalena-Cauca, enfrenta una degradación 
ecosistémica significativa, debido a actividades antropogénicas que han impactado negativamente el hábitat y la calidad 
de vida de sus habitantes. Este artículo presenta el avance del proyecto Yuma: diversidad cultural infinita, centrado 
en la identificación de indicadores de adaptación y resiliencia de las comunidades frente a los retos contemporáneos 
relacionados con el agua de sus humedales, que enfatiza el valor de los saberes y prácticas locales. A través de 
una metodología cualitativa etnográfica, se exploran las tres subregiones: La Mojana, la Depresión Momposina y la 
Zapatosa, en que se busca delinear estrategias multiescalares para intervenciones que respeten el habitar tradicional y 
fomenten la autogestión y la gobernanza. Los resultados preliminares destacan la necesidad de políticas públicas que 
reconozcan las prácticas locales y fortalezcan la capacidad adaptativa de las comunidades, que aseguren su resiliencia 
ante los desafíos ambientales actuales. 

Palabras clave
aguas superficiales, arquitectura vernácula, cultura del Caribe, adaptación al cambio climático.

ABSTRACT
The Colombian Caribbean Great Depression, located in the Magdalena-Cauca macro-basin, faces significant ecosystem degradation 
due to anthropogenic activities that have adversely affected its inhabitants’ habitat and quality of life. This article presents the progress 
of the Yuma project - infinite cultural diversity, which focuses on identifying adaptation and resilience indicators for the communities to 
face contemporary challenges related to the water of their wetlands, emphasizing the value of local knowledge and practices. Three sub-
regions are explored through a qualitative ethnographic methodology: La Mojana, the Momposina Depression, and La Zapatosa, which 
seeks to outline multi-scale strategies for interventions that respect traditional habitation and foster self-management and governance. 
Preliminary results highlight the need for public policies that acknowledge local practices and strengthen the adaptive capacity of 
communities to ensure their resilience when facing current environmental challenges. 

Keywords
surface water, vernacular architecture, Caribbean culture, climate change adaptation.

RESUMO
A Grande Depressão do Caribe colombiano, localizada na macrobacia de Magdalena-Cauca, enfrenta uma degradação significativa 
do ecossistema devido a atividades antropogênicas que afetaram negativamente o hábitat e a qualidade de vida de seus habitantes. 
Este artigo apresenta o progresso do projeto Yuma: diversidade cultural infinita, focado na identificação de indicadores de adaptação 
e resiliência das comunidades diante dos desafios contemporâneos relacionados à água de suas zonas úmidas, o que enfatiza o valor 
do conhecimento e das práticas locais. Por meio de uma metodologia etnográfica qualitativa, as três sub-regiões foram exploradas: La 
Mojana, La Depresión Momposina e La Zapatosa. O objetivo era delinear estratégias multiescalares para intervenções que respeitassem 
a habitação tradicional e promovessem a autogestão e a governança. Os resultados preliminares destacam a necessidade de políticas 
públicas que reconheçam as práticas locais e fortaleçam a capacidade de adaptação das comunidades para garantir sua resiliência diante 
dos atuais desafios ambientais.

Palavras-chave:
águas de superfície, arquitetura vernacular, cultura caribenha, adaptação às mudanças climáticas.
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Figure 1. Zenú channels in Las Flores, Sucre. Source: Preparation by 
the authors.

Figure 2. Magdalena-Cauca Macro-basin. Source: Preparation by María 
Camila Ramos Zapata.

INTRODUCTION 

The GDC (Great Depression of the Caribbean), located 
in the north of Colombia in the Magdalena-Cauca 
macro-basin, comprises La Mojana, the Momposina 
Depression, and the Zapatosa Marsh, from the 
departments of Córdoba, Sucre, Bolívar, Magdalena, 
and Cesar. These wetlands regulate the Magdalena, 
Cauca, San Jorge, and Cesar rivers, with an average 
temperature ranging from 24 to 37°C, rainfall from 
17 to 137 mm, and humidity from 82 to 100%. Their 
rising dynamics and low-lying water bodies have four 
hydrological conditions: low, rising, high, and falling 
waters, depending on how the ecosystem is organized.

The riparian wetlands and their water pulses are 
fundamental ecosystems that act as flood buffers by 
decanting and accumulating sediment from tributary 
rivers (National University of Colombia - Observatory of 
Environmental Conflicts [OCA, in Spanish] and Institute 
of Environmental Studies [IDEA], 2017). This benefits 
agricultural and fish farming use, generating habitats 
for a large number of living beings, with a high number 
of environmental services (RAMSAR, 2018). However, 
this has led to over-exploitation and degradation, 
making them vulnerable and putting communities at 
risk (Torremorell et al., 2021).

These have been the support structure for amphibian 
and surrounding communities that inhabit them 
interdependently, providing them with much of what 
they need and requiring their protection. Historically, 
there has been an adaptation to this ecosystem, as is 
the case of the hydraulic works of the Zenú indigenous 
group (Olmos-Severiche et al., 2022) (Figure 1), in 
interaction with the dynamics of water. However, since 
the Spanish colonization in the sixteenth century, some 
activities throughout the macro-basin and climate 
change have modified productive practices and ways 
of living, putting the socio-ecosystem at risk (Calderón-
Contreras, 2021).

Although wetlands are resilient and can self-repair, 
human interaction affects this possibility (Folke, 2003, 
cited in Medina et al., 2014). This sometimes irreversibly 
affects the habitat, making reciprocal actions that allow 
restoring the socio-ecosystem balance a matter of 
urgency (Torres-Carral, 2021).

Conflicts and obstacles that affect their conservation have 
been evidenced, such as hydrological transformations, 
weaknesses in socio-ecological management, scarce 
knowledge and valorization by society, insufficient 
efforts in conservation and sustainable use, low 
intervention with a focus on resilience and adaptation, 
and limited technical capacities of management and 
territorial planning (National Council of Economic and 
Social Policy Republic of Colombia. National Planning 

Department [CONPES], 2022; Vargas et al., 2023). This 
compels integrated regional management solutions to 
be implemented based on knowledge, conservation, 
and the sustainable use of natural and cultural capital 
to avoid reaching the point of no return.

This issue has become relevant due to the hydrological 
and climatic emergencies that affect the population’s 
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Figure 3. Route made in the GDC. Source: Preparation by María Camila Ramos Zapata.

stability (Rivera-Cediel, 2024). There are numerous 
studies and related regulations such as (de Nieto & 
Falchetti, 1981; Aguilera-Díaz, 2004; Aguilera-Díaz, 
2011; OSSO Corporation, 2013; Vargas et al., 2023; 
Pan American Health Organization [PAHO] and World 
Health Organization [WHO], 2023; Torres Solórzano, 
2023), but their approach is still centralist (Billon et al., 
2020) selective or fragmented, in a complex region. 
Indeed, sometimes, the implications of water cycles or 
the factors that impede facing the challenges related 
to economic interests and armed conflict are not 
understood (Diz Diz, 2021).

Specific solutions have also been given that are 
adapted to types of infrastructure and housing (Palencia 
Mendoza, 2019; García-Reyes Röthlisberger & Fajardo, 
2019; Mosquera-Torres & Calderón-Franco, 2022), 
which shows the need for more significant multiscale 
efforts that integrate natural dynamics and community 
knowledge as leading actors in the handling of these 
ecosystems (Smardon, 2006).

The research project aims to promote actions that 
rebalance socio-ecosystem relationships, strengthening 
the capacity to respond to change (Nguyen et al., 
2022) and improving communities’ quality of life and 
social mobility. It seeks to promote comprehensive 
attention to the ecoregion and its macro-basin, which 
counteracts the centrality in managing the territory 

and its ecosystem (Jaimes Pereira & Zerbone Alves 
de Albuquerque, 2022). The line presented in the 
article focuses on living practices and architecture, 
documenting evidence of adaptation and resilience 
(Coscia & Voghera, 2022) to current conditions. This 
enabled the generation of preliminary inputs to 
support locally adapted, co-produced, and located 
interventions within a self-management and community 
governance framework to formulate effective public 
policies at the territory’s national, regional, and local 
management levels.

 

METHODOLOGY

This began with a bibliographic review, looking at the 
documentation and socio-ecosystemic characterization 
in the three zones: La Mojana, the Momposina 
Depression, and La Zapatosa (Figures 2 and 3). 
Representative cases were chosen using intentional 
sampling, semi-structured interviews, life stories, and 
participant observation.

The information was analyzed using socio-ecosystemic 
characterization sheets (Figure 4), divided into the 
categories of ecosystem, ways of living, architecture, 
conflicts and threats, adaptation, and resilience 
indicators.
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Figure 4. Characterization tool. Source: Preparation by the authors.

Figure 5. Ecological calendar of the GDC. Source: Preparation by the 
authors.

RESULTS
LIVING PRACTICES 

The significant biodiversity of these ecosystems 
provided by the water pulses in rivers, streams, 
lagoons, swamps, marshes, and forests (Camacho, 
2015), has historically led communities to settle on 
their banks, forcing them to adapt to hydrological 
dynamics, with a calendar to meet their needs 
(Figure 5). The architecture and the way of 
occupying the territory reflect these dynamics. 
Constructive and productive practices such as 
fishing, agriculture, and hunting respond to the 
climate, the water bodies, and the periods of the 
year marked by growth from January to October 
with abundant fishing. Then comes the summer 
season that fertilizes the land for planting, and 
although fishing decreases, it is when the fish 
spawn, preparing for the next season. In addition, 
the fresh pastures of the dry season are used for 
livestock migration from the savannas, establishing 
a close relationship between the highlands and the 
wetlands.

Each period implies the availability of resources 
for food security, construction, and the trade of 

surpluses, which has historically generated very close 
ties with the riparian populations and those around 
them. Figure 6 shows the two moments in each of the 
microhabitats.
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Figure 7. Types of layout: a, b, and c urban; d. rural productive; e, f, 
and g in the marsh. Source: Preparation by the authors

Figure 8. Setup in productive (above), urban (in the center), and swamp 
(below) areas. Source: Preparation by the authors.

Figure 6. Ways of living in the natural savanna, natural tropical dry forest, marsh, and swamp intersection in high and low waters. Source: Preparation 
by the authors.

HABITAT AND ARCHITECTURE

Traditional architecture and layout are maintained, 
with extended single-volume constructions 
generally using non-attached volumes (Figure 7, 
a-g). In the productive properties, the grouped 
construction is surrounded by infrastructure for 
complementary activities such as livestock and 
horticulture (d).

In most cases, they have one floor and, 
exceptionally, two or more, especially in urban 
buildings that show the wealth of other times, such 
as in Sucre, San Marcos, and El Banco. The building 
is always accompanied by low, medium, and high 
vegetation to provide shade and, in some cases, 
food, often complemented by subsistence crops 
(Camacho Segura & Robledo Escobar, 2020), even 
in urban areas (Figure 8).
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Figure 9. Technical characterization of the architecture in the three zones. Source: Preparation by the authors.

Each ecosystem involves the use of the available 
surrounding materials and suitable bioclimatic 
response, adapted to the water cycles, with 
predominantly masonry, half-timbered, and 
embedded adobe in rural or urban dry areas, half-
timbered in American oil palm and sometimes 
wood constructions in flood zones. Each has a rod 

foundation in the ground, except for masonry 
that rises on large stones. Zinc roofs also stand 
out, replacing those of savannah and Macauba 
palm, modifying the dwelling’s comfort, which is 
complemented by the surrounding vegetation 
(Figure 9, Figure 10, Figure 11, Figure 12, Figure 
13, Figure 14, and Figure 15).
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Figure 10. Traditional urban masonry house. El Banco. Source: 
Preparation by the authors.

Figure 12. Traditional urban half-timbered house, San Marcos. Source: 
Preparation by the authors.

Figure 14. Traditional rural house in embedded adobe, La Zapatosa. 
Source: Preparation by the authors.

Figure 11. Urban masonry houses, Sucre. Source: Preparation by the 
authors.

Figure 13. Traditional urban house using American oil palm, Santiago 
Apostol. Source: Preparation by the authors.

Figure 15. Traditional house in the marsh using American oil palm, San 
Marcos. Source: Preparation by the authors.

CONFLICTS AND THREATS 

The socio-ecological balance of the macro-basin and 
the GDM wetlands has been altered by the changing 
water cycles due to upstream infrastructure works such 
as dams, dikes, and highways, among others, making it 
unsustainable (Greco & Larsen, 2014). Climate change 
has adjusted cycles and their duration, as has pollution 
(Meza-Martínez et al., 2020) and water sedimentation 
caused by mining activities (Urango-Cárdenas et al., 

2024); the use of agrochemicals (Camacho, 2017) 
and monoculture, which put communities at risk 
(Marrugo‑Negrete et al., 2024). The desiccation of 
the land for productive and extractive purposes, the 
abandonment of practices in rhythm with the water, 
and the replacement of traditional architecture in flood 
zones are also observed, which generates impacts on 
the territory and communities, as well as environmental 
and humanitarian emergencies, especially in multi-
annual climate cycles (Figure 16 and Figure 17). 
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Figure 16. Identification of habitat conflicts. Source: Preparation by the Authors.

Figure 17. Regional conflicts: mining, livestock, and dams. Source: Preparation by María Camila Ramos Zapata.

Figure 18. Road fragmenting the marsh. Source: Preparation by the 
authors.

Figure 19. Houses for residents affected by floods. Source: Preparation 
by the authors.

Interventions encouraging this way of life and territory 
management have added to this. This has caused 
developments that run against the region’s nature. 
These proposals intensify conflicts by action or 
omission, such as those in Figure 18 and Figure 19.

ADAPTATION AND RESILIENCE INDICATORS 

Resilient and adaptation initiatives to current conditions 
that appeal to ecological wisdom were found (Liao 
et al., 2016). These promote associativity, ecosystem 
awareness for all generations, the recognition of 

the local, and safeguarding one’s own (Figure 20). 
This is manifested in maintaining rhythms based on 
water pulses, traditional architecture, and knowledge 
associated with gastronomy, horticulture, fishing, and 
the production of objects. Reforestation, ecosystem 
recovery, and protection of local fauna are also 
promoted as a basis for their food security and the 
development of new sources of work and economy 
based on trade, tourism, and environmental services. 
Although there are few initiatives to address the broad 
needs of a complex region, the characterization shows 
the relics and survival of knowledge and practices in 
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Figure 20. Adaptation initiatives, from left to right environmental 
recovery and ways of living in Antequera, recovery of Zenú hydraulic 
knowledge in Purísima, and ecotourism initiative in La Rinconada. 
Source: Preparation by the authors.

Table 1. Summary of the DOFA and CAME analysis. Source: Preparation by the authors.

ways of living that can be enhanced by recognizing the 
importance of this region and these socio-ecosystems 
for the country and the world.

MULTISCALE GUIDELINES 

The information analysis allowed identifying the 
potential to understand and relearn how to work 
alongside the rhythms of water and the challenges 
to be faced in this region. These propose multiscale 
guidelines that guide public policy in its management 
(Table 1), considering the fundamental role of 
community and landscape planning in controlling 
anthropogenic impacts.

Due to the characteristics of the challenges, the 
urgency of intervention at the national level in the 
macro basin, regionally in the GDC, and locally in 
each of its three subregions is evident, which implies 
further development of its characterization. At the 
same time, elements were found in the local context 
that can provide solutions through the recovery of 
living practices and traditional architecture adapted 
to restore balance in the socio-ecological relationship. 
This can be the basis for a community process 
that, from the surviving knowledge, guarantees 
appropriate and equitable solutions outlined from the 
local needs and capacities. This consolidates inputs 
for the analysis, planning, and definition of policies 
and projects focused on the region that respects 
local particularities, promoting their conservation and 
supporting the necessary adaptation processes to the 
growing impacts of climate change on the hydraulic 
dynamics of the region.

WEAKNESSES NATIONAL REGIONAL LOCAL

CORRECT
Small municipalities. Update the administrative 

policy framework considering 
their needs, decentralizing, 

and respecting the local 
dynamics.

Comprehensive territory management based on 
knowledge, conservation, and sustainable use of 
regional natural and cultural capital, focusing on 

resilience and adaptation.

Deficient conservation and sustainable use efforts.

Dispersed and absent administrative, economic, and 
management dependence.

Limited socio-ecological management.

Limited approach to resilience and adaptation.

Poor accessibility and high cost of transportation. Including the region in 
the national framework 

guarantees the prevalence of 
socio-ecological needs.

Improve infrastructure, service provision, 
education, health, culture, transport, roads and 

media.Low availability of services and infrastructure.

High rates of poverty and inequality.

Low quality of life, social mobility, migration, and disrespect 
of traditional cultural practices.

Limited technical capacities for territorial management and 
planning.

Focus efforts on the 
ecoregion’s development, 
overcoming conflicts, and 
increasing the presence of 

the state.

Encourage interdisciplinary study and recognition 
of the region on a multiscale scale, from 

participatory scenarios, accompaniment, and 
technical and academic assistance.Fragmented and small-scale studies and interventions.

Low recognition and valuation of the socio-ecosystem.
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Low support for organized communities and low level of 
partnership.

Prioritize policies to 
strengthen associativity.

Empower communities and strengthen 
associativity and cooperativism as forms of 

empowerment, participation, governance, and 
self-management.

Lack of knowledge of the ecosystem characteristics 
associated with water.

Sensitize public officials and new inhabitants about the particular local 
conditions around water, the environmental role, and the possible solutions 

adapted from the region and not the other way around.
Contamination from external sources. Strengthen environmental and economic policies and regulations for prevention 

and correction.
OPPORTUNITIES EXPLOIT

Survival of knowledge on adaptation to water. Prioritize local knowledge 
over foreign interventions in 
formulating public policy and 

projects.

Identify, recognize, and value the surviving 
knowledge to promote its appreciation.

Traditional knowledge balanced with nature.

Biodiversity that promotes food security. Promote knowledge, sustainable practices, and 
ecosystem conservation, which guarantee its 

defense and contribute to its protection.Freshwater reserve.

Ecosystem with restoration potential.

Ecotourism and cultural potential. Consolidate points and routes of cultural and 
ecotourism tourism about local milestones, 

encouraging local communities to manage it.Unexplored, little studied, and valued cultural and identity 
potential

Agricultural and fish farming potential. Encourage sustainable agro-industrial development for food security, good 
living, and social mobility by integrating locally produced regional products into 

the market.
The habitat and the traditional architecture respond 

adequately to the challenges of climate change.
Promote the appreciation and value of local practices and their regulatory 

acceptance.

STRENGTHS MAINTAIN
Flood cycles generate rich food security and biodiversity. Use clear and coherent 

interventions to raise 
awareness of the region’s 
specific characteristics.

Guarantee the safeguarding and protection 
of knowledge about the region’s ecosystem 

management.

Encourage efficient but sustainable agricultural 
and fishing practices that are not extractivist and 

controlled.
Great cultural diversity. Promote the region and its recognition, especially its ecological character. This 

would expand the offer of tourist services complementary to those already 
recognized.

Survival of knowledge related to traditional ways of living 
and architecture.

Raise awareness about this knowledge’s value and promote its learning as an 
input for regional and global intervention in similar situations.

Support local and regional cultural and tourism developments.

Local communities committed to conservation. Encourage the formation of groups interested in 
their recognition, safeguarding, and promotion 
with accompaniment and technical assistance.

THREATS FACE
Centralized policies of little scope in the territory. Ensure decentralization and 

equity in the management of 
the region’s resources.

Consolidate regional efforts that cooperate in the 
management and injection of resources.

Climate change. Sustainable development strategies in all fields. Policies and plans for 
reforestation and soil recovery, comprehensive water resources management, 

agricultural adaptation, and ecological restoration in degraded areas.
Annual and multi-annual flood rates. Identify the particularities of the ecosystem to promote recognition and learning 

of how it works as an input for interventions that recognize its own dynamics.
Development outside the natural dynamics of water.

Regional inequality of access to resources with significant 
extractivism.

Strengthen environmental and economic policies and regulations for 
prevention and correction, which encourage appropriation for the defense and 

conservation of their ecosystem wealth.Deficient environmental policies that allow important 
transformations in the territory (containment or diversion of 

water, savannization, deforestation, and desiccation).

Local environmental conflicts and other river sectors (mining, 
dams, livestock, intensive crops, deforestation).

Armed conflict, drug trafficking, illegal mining.

Promotion of foreign ways of living and architecture without 
suitable environmental response

Recognize, document, value, and promote their protection.

WEAKNESSES NATIONAL REGIONAL LOCAL

CORRECT
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These are nodes of intervention that can contribute 
to sensitizing the local and foreign populations to the 
urgent need to respect and adapt to water cycles. 
This implies a different approach to managing the 
territory based on water and not against it, revealing 
the importance of multiscale work.

DISCUSSION

The bibliographic review revealed many studies and 
regulations on the basin and the GDC, which show 
the relationship between conflicts at the basin level 
and the impacts on the wetlands. However, the 
problems are enormous and profound, given the lack 
of knowledge about local phenomena, which reflects 
a lack of instruments for such centralized territory 
management. It is impossible to solve problems only 
from the central or local context without establishing 
communication channels and participation at the 
different levels. Thus, the interventions proposed 
must be consistent with regional needs. This project 
line showed the importance of recognizing and 
recovering the living practices and adapting them to 
the new environmental and social conditions, which 
reference the knowledge linked to architecture, the 
ecosystem, and local urbanism.

This project complements previous efforts by 
preliminarily characterizing some indicators of 
adaptation and resilience of communities. This 
information is essential to formulate solutions to 
the socio-environmental challenges of the region. 
The characterization will serve as input for the next 
stage, where the communities have agreed upon 
socio-ecological restoration nodes. These promote 
empowerment and rooting, strengthening local 
capacities based on indigenous knowledge without 
invasive interventions and encouraging participation 
in public policies.

Assessing the ways of living allows keeping, conserving, 
and relearning relationships with water, resilience, and 
adaptation to contemporary challenges. This leaves 
open the need to continue the recognition process 
in other areas of the region and activate new points 
of work for recovery, conservation, and safeguarding.

CONCLUSIONS
The three subregions of the GDC are vital for human 
ecology and sustainability. Despite their cultural 
and ecosystem differences, they suffer from similar 
problems that threaten survival, causing adverse 
impacts that take the socio-ecosystem to the point of 
no return, as is already evident in some sectors.

Their communities’ quality of life and social mobility 
are at risk, which requires adaptation, resilience, 
understanding, and relearning how to work with water 
and its rhythms in this region.

The recovery of forms of life and their adaptation to new 
conditions through knowledge linked to local architecture 
and urbanism requires joint work between the parties to 
strengthen communities from their knowledge.

Conceiving management with a socio-ecological 
approach can counteract the external pressures 
currently affecting the region. Given its socioeconomic 
and environmental relevance, this promotes a more 
efficient self-management of the territory as a viable and 
necessary alternative, integrates efforts, and increases 
the country’s and the world’s representativeness.
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